| MATERIALS AND METHODS

| Participants
One hundred fifty-eight patients (patient group, 136 females and 22 males), with carpal tunnel syndrome and one hundred fifty-one healthy participants (control group, 116 female, and 35 male) without any reported history of CTS symptoms or surgery, were recruited for this study from the Physical Therapy and Rehabilitation and Neurology clinics in the Faculty of Medicine, Gaziosmanpasa University, Tokat, Turkey. The controls and patients with CTS were matched for the type of occupation and years of exposure for the wrist activity.
Before participation in this study, the participants were informed about the procedures and they gave written informed consent 
| DNA extraction and genotype determinations
Genomic DNA was isolated from the whole venous blood samples using a commercial DNA isolation kit (Sigma-Aldrich, Taufkirchen, Germany). The samples were preserved in EDTA tubes and stored at −20°C. The IL-1Ra exon 2 polymorphism was analyzed using the following primers: forward 5′-CTCAGCAACACTCCTAT-3′ and reverse 5′-CCTGGTCTGCAGGTAA-3′. Genomic DNA was amplified in a final volume of 30 μL, containing 10 mmol/L TRIS pH
1 μmol/L of each primer and 2 U Taq polymerase. The polymerase chain reaction (PCR) conditions consisted of the initial denaturation at 95°C was followed by 35 cycles of denaturation at 94°C, annealing at 60°C, extension at 72°C, 1 minute each and a final extension at 72°C for 7 minutes. The PCR products were analyzed by 2% agarose gel electrophoresis. The alleles were identified as: allele 1 (4 repeats) 410 bp, allele 2 (2 repeats) 240 bp, allele 3 (3 repeats) 325 bp, allele 4 (5 repeats) 500 bp, and allele 5 (6 repeats) 595 bp as described earlier. 15 ACE gene I/D polymorphism (rs1799752) genotypes were determined using PCR using the primers and conditions described earlier. In heterozygous samples, two bands (490 and 190 bp) were detected as described previously. 16 To confirm the accuracy and reproducibility of this method, each PCR reaction included internal controls for each genotype. Second PCR analysis was performed to confirm the samples, but the results of the samples were not clear.
| Predictions of protein-protein interactions
The Search Tool for the Retrieval of Interacting Genes/Proteins (STRING) online database was used to retrieve the functional partners of IL1Ra and ACE proteins. The STRING analyses were performed according to some parameters of the IL1Ra and ACE proteins, such as neighborhood, fusion, occurrence co expression, experiments, database, and text mining. Additionally, predictions with a confidence score higher than 0.7 were included in this study.
| Statistical analysis
All statistical analyses of the data were performed using the computer software SPSS version 15.0 (IBM Corp.; Armonk, NY, USA) for
Windows and OpenEpi Info software package program (Atlanta, GA, USA, http://www.openepi.com). Genotype distribution of the genotype and allele frequency of the IL-1Ra and ACE genes between patients with CTS and controls were compared using Chi-Square test.
Odds ratio (OR) and 95% confidence intervals (CIs) were calculated.
Hardy-Weinberg equation was applied to the genotypes of the patients and controls. P values .05 or less were considered statistically significant.
| RESULTS
Demographic variables and baseline characteristics of patients are presented in Table 1 IL1R1, IL1R2, IL1A, IL1B, IL1RAP, TOLLIP, MYD88, IRAK2, IRAK3,   and SOD3, MDK, ACE2, TFPI, AGT, REN, ATP6AP2, KNG1, NOS3, and BDKRB2, respectively. The interaction network of these proteins is shown in Figure 1A and B. Also, in the results of protein-protein interaction analysis, it was seen that none of the partner proteins of IL1Ra and ACE were associated with the carpal tunnel syndrome as reported in the literature.
| DISCUSSION
Carpal tunnel syndrome is a common peripheral neuropathy. 17 And, because the CTS considerably decreases the quality of life of the people, it is required that the underlying causes of CTS should be defined.
In the analysis of the literature, it is seen that there are different ideas such as a mechanical pressure in the wrist on the median nerve, 5 immunologic changes, 7, 8 and oxidative stress 18 are involved in the development of CTS. It has certainly proven that the mechanical pressure on the median nerve in the wrist is one of the important causes for the CTS symptoms. 5 Immunologic changes are associated with the factors that are influencing the neuropeptide release as secondary compression. 2 We conducted this study to assess whether any relationship between the IL-1Ra, ACE genes and susceptibility to the CTS exists or not, and found that there were no statistically significant association between IL-1Ra, ACE I/D polymorphisms and CTS susceptibility of patients.
IL-1 family is a group of 11 cytokines, which induces a complex network of pro-inflammatory cytokines, regulates, and initiates inflammatory responses. IL-1Ra regulates both IL-1α and IL-1β pro-inflammatory activity by competing with them for binding sites of the receptor. 19 Burger et al. 10 showed that although the functional IL-1β, IL-6, and VEGFA variants were not associated, the IL-6R rs2228145 (A/C) polymorphism was associated with the increased CTS risk, and they expressed that IL gene family variants can affect each other through gene-gene interactions within the cytokine signaling cascades and may increase the risk of CTS. In other study, the absence of local inflammation was determined by measuring the gene expression level of pro-inflammatory cytokines 
T A B L E 1 Clinical and demographic factors of controls and patients with CTS
(interleukin-1 β, -17, and -6 and tumor necrosis factor a) in carpal ligament. 3 Freeland et al. 20 analyzed the levels of IL-1 between patients with CTS and controls and showed no difference in the serum and flexor tenosynovial consistently in our study. Additionally, IL-1β rs16944 and IL-6 rs1800795 interact with a COL5A1 variant rs12722 to modulate the risk of chronic Achilles tendinopathy. 11 The C-allele of IL-1β rs16944 causes increased expression of IL-1β mRNA which in turn increases extracellular matrix degradation, 11, 21 and is therefore proposed to be associated with the increased risk of tendinopathy. 10 It has also been hypothesized that tendinopathy might be mediated through the cytokines involved in signal transduction. ACE activity was strongly influenced by the human ACE gene polymorphism, 24 and angiotensin II increases under the effect of ACE and plays a role on tissue damage through proinflammatory and pro-fibrotic effects. The changes in the tissue levels of angiotensin II were associated with the neural ischemia in especially patients with diabetic peripheral neuropathy. Also, it is stated that angiotensin II may affect the endothelial damage and oxidative stress. 25 When it is considered, the role of the oxidative stress in the development of CTS, 18 we think that the ACE T A B L E 2 Genotype and allele frequencies of IL-1Ra VNTR gene polymorphisms in patients with CTS and control groups 26 It is stated that there is a change in the oxidative stress and antioxidant defences in patients with CTS. Also, the increased total oxidative stress and decreased total antioxidant status might stimulate fibrosis through disturbed signaling pattern in the tenosynovium and median nerve. 27 Angiotensin II has been shown to increase sympathetic nerve activity and oxidative stress in the circulatory system. 28 Additionally, it is suggested that the angiotensin II may affect endothelial damage and oxidative stress. 25, 29 It was seen that none of the partner proteins of IL1Ra
and ACE were associated with carpal tunnel syndrome in the literature.
Present study includes several limitations: the sample size was small, which may result in false-positive and false-negative results in the genetic association studies by decreasing the statistical power of the study.
Moreover, it is another limitation that serum and/or flexor tenosynovial IL-1 and ACE levels were not measured in patients and control groups.
In conclusion, our findings showed that there are no associations of Indeed, we think that the interactions of IL gene family members should be investigated of their roles in the susceptibility of patients to the CTS.
